On the basis of the selfconsistent collective-coordinate method, we present a new powerful method for constructing the diabatic quasiparticle representation to be used in the rotating shell model for high-spin states in the yrast region. With the use of this method, clean separation between the aligned and collective angular momenta can be achieved.
On the basis of the selfconsistent collective-coordinate method, we present a new powerful method for constructing the diabatic quasiparticle representation to be used in the rotating shell model for high-spin states in the yrast region. With the use of this method, clean separation between the aligned and collective angular momenta can be achieved.
We propose a new powerful method to construct a "diabatic quasiparticle representation" to be used in the rotating shell model (RSM) 1),2) for high-spin states in the yrast region. Use of the diabatic representation enables us to unambiguously specify individual rotational bands in which internal structure of the quasiparticle state vectors smoothly changes as functions of the rotational frequency w.
Our approach is based on the selfconsistent collective-coordinate (SCC) method which is proposed by Marumori et al.
3
) as a microscopic theory of large-amplitude collective motions. We start from the time-dependent HartreeBogoliubov state vector of the following form: 
-J - 
Inserting (6) into (3) and requiring that the resultant equations should be satisfied order by order with respect to the powers of w, we obtain inhomogeneous RP A equations for determining
where K is the RP A matrix for the Hamiltonian H, and ;t(n) is the quantity expressible by the lower-order terms of g(m) with m~n-l. Owing to Eq. (4a), the solution of Eq. (8) can be uniquely determined. The quasiparticle energies in the rotating frame are obtained by diagonalizing h' c(w) ==one body part of e-iG(H -wix) e iG (9) Note that he' (w) contains no aa tap t and apaa terms according to the variational principle (3) . Thus, the 'quasiparticle Hamiltonian in the rotating frame is given by
" where (11) and 2::( 2::
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The lowest-order solution of Eq. (8) is readily found to be
where [j(RPA) and ix(RPA) are the RPA angle and angular-momentum operators, and g TV is the
Thouless-V alatin moment of inertia. It is clear from Eq. (14) that the Tanaka-Suekane method 4 ) for constructing the diabatic representation is the lowest-order approximation to the present approach. The quasiparticle energy diagram obtained by the above procedure is presented in Fig. 1 . The lowest, 2nd and 3rd order solutions are drawn by thin-solid lines, dashed lines, and dot-dashed lines, respectively. In this calculation, the residual interaction Hint is neglected in order to compare with the conventional adiabatic energy diagram (for fixed pairing and quadrupole deformation parameters) which is also drawn in Fig. 1 by thick-solid lines. This figure demonstrates that the cutoff of the w-expansion at a finite order nmax results ·in the diabatic level diagram. The physical reason why we obtain the diabatic levels (in place of the adiabatic levels) may be explained as follows. It is possible to divide h'(w) into two parts:
where h'(w) represents the smoothly varying part of h'(w) expressible by the truncated w-expansion, and the remaining part Llh'(w) is connected with major change in the microscopic structure of yrast states caused by the alignment of the quasiparticle angular momenta. Thus, the w-expansion provides us with a powerful means to extract the smooth part h'(w) from h'(w). The result shown in Fig. 1 iC representing a smooth change of internal structure of the rotating nucleus as a whole.
The quantities :r like angular momentum and pairing gaps of the g-band can be easily evaluated as A numerical example for the g-band of 164Er is given in Table 1 . By comparing the results with and without including the residual pairing interaction, we see that the fourth-order Corio lis effect and the Coriolis-antipairing effect contribute to The usefulness of our method may be evidently seen in Fig. 2 which displays the aligned angular momenta. From a comparison between the calculation with nmax=3 and that with nmax=O in Eq. (18), we can learn the important role of the n = 1, 2 and 3 terms in reproducing the alignments.
These terms represent the non-adiabatic effects of collective rotation. Figure 3 shows the neutron contribution to the angular momentum of the g-band and that of the s-band. By including the above non-adiabatic effects, we obtain the theoretical value 8.5h for the alignment of the s-band (at the band-crossing frequency) in agreement with the experimental value (if these effects are neglected, we would obtain 10.0h). This figure furthermore indicates that the g I value of the sband is smaller than that of the g-band, again in agreement with experimental data. It should be emphasized that such a clean separation between the aligned and collective angular momenta would be extremely difficult, if the conventional adiabatic basis is used.
A detailed account of our method will be published after completing a more systematic calculations.
One of the authors (Y.R.S.) is indebted to Japan Society for the Promotion of Science for financial support. The computer calculation for this work has been supported by RCNP, Osaka University. 2) Y. R. Shimizu and K. Matsuyanagi, Prog. Theor.
